Claims 



What is claimed is: 



1 . A method for determining factors to be used for controlling the 

/ 

reaction of a safety restraint system, said method comprising the steps of: 

sampling output signals of a plurality of spaced ^weight sensors 
disposed between a seat surface and a seat mounting surface and spaced 
such that forces applied to a seating surface and a seaHaack are measured, 
said output signals indicative of the applied weight to each sensor; 

determining a total applied weight to/af vehicle seat from the 
output signals of the weight sensors; and 

calculating a center of gravity of thfe seat occupant for use as an 
information factor. 




2. A method as ir^ claim 1 further comprising the steps of 

using the center of gravity to/ determined correction factor; and 

\\ A 

calculating an ^ctuaUA/eight of the seat occupant by multiplying 
the total applied weight by theVorrectionVactor. 




3. A method aSw in claim^2 further comprising the step of 
determining a weight clarification of the seat occupant from the actual weight 
of the seat occupant. 

4. / A method as in claim 3 further comprising the step of 
sending the Weight classification to the safety restraint system to be used to 
control th^/reaction of the safety restraint system. 

5. A method as in claim 1 further comprising the step of using 
thef center of gravity to determine the seating position of the seat occupant. 
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A method as in claim 5 further comprising the step of 

12 



determining a seating position classification of the seat occupant. 



7. A method as in claim 6 further comprising the step 
sending the seating position classification to the safety restraint system t 
used to control the reaction of the safety restraint system. 

8. A method as in claim 5 further comprising' the step of 
sensing a position of the vehicle seat relative to a vehicle dashboard. 



9. A method as in claim 8 further comprising the step of 
combining the seating position of the seat occupanfwith the position of the 
vehicle seat to determine a seating position classification of the seat occupant. 



10. A method a&in clainy9 further comprising the step of 
sending the seating position classlficatiop^o the safety restraint system to be 
used to control the reaction of the safety -estraint system. 



11. A method a£ in\claim 1 wherein the step of sampling the 
output signals of the weight/feensor^ includes the step of taking a biasing 
average of the output signals from the sensor over period a time. 

/ 

12. yA method as in claim 1 wherein the step of sampling the 
output signals of/the weight sensors includes the step of developing a pulse 
width modulation signal indicative of the applied weight to each sensor. 

1 3. A method as in claim 1 wherein the step of sampling of the 
outpuf signals of the weight sensors includes the step of compensating for 
varving temperature. 



14. A method as in claim 1 wherein the step of determining the 
center of gravity includes the steps of: summing the output signals of the 
sensors located at the first connection point for providing a sum; 
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dividing the sum by a total of the output signals from the sensors' 



J 



15. A method as in claim 1 wherein four weight'sensors are 

/ 



oU 

seat surface and the seat mounting surface connect, and two weight sensors 



disposed between the seat surface and seat mounting surface, two weight 
sensors located at a first connection point near a front of/tne seat, where the 

V - 

located at a second connection point, near a rear of the seat, where the seat 
surface, seat mounting surface and a seat back connect. 

16. A method as in clajm / ^wherein each weight sensor 
includes at least one strain gagi 



17. A methoc foAdetermining weight of a vehicle occupant to 
control the reaction of a safeMrestfaint system, comprising the steps of: 

sampling outputkgnals of a plurality of spaced weight sensors 
disposed between a seat surface aVid a seat mounting surface and spaced 
such that forces applied/to a s4ating\surface and a seat back are measured, 
said output signals indicative of the applied weight to each sensor; 

determining a total applied weight to a vehicle seat using the 
output signals of the weight sensors; 

determining whether the total applied weight is above a 
predetermined weight to distinguish between a child and an adult seat 
occupant; 



utilizing the applied weight as an actual weight when the applied 
weight/is not above the predetermined weight; and 

calculating the actual weight of the seat occupant by multiplying 
y total applied weight by a correction factor for a normal seating position 
when the applied weight is above the predetermined weight. 

18. A method as in claim 17 further comprising the step of 
determining a weight classification of the seat occupant. 
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19. A method as in claim 18 further comprising' the step of 
sending the weight classification information to the safety restraint system to be 
used to control the reaction of the safety restraint system. ' 

20. A system for providing factors to be used for controlling the 
reaction of a vehicle safety restraint system comprising: 

a plurality of spaced weight sensors disposed between a seat 
surface and a seat mounting surface for providing output signals indicative of 
an applied weight to each sensor and spaced such that forces applied to a 
seating surface and a seat back^e measured; 

each said weight sens/ including a seat surface engaging 
portion, a seat mounting surfacl/engaging portion and a walled portion 
extending between said engabino^ortions; 

each said walle/ portion including at least one strain gage 
mounted thereon for measuring walAdeflection, and providing a strain gage 
output signal indicative ofthe applied Weight; and 

a controller in communication with the weight sensors and the 
safety restraint system for calculating an information factor, in response to the 
output signals of the weight sensors, to be used to control the reaction of the 
vehicle safety restraint system. 

21 . A system as in claim 20 wherein the information factor is a 
seating position ofthe seat occupant. 

22. A system as in claim 20 wherein the information factor is a 
ight ofthe seat occupant. 



23. A system as in claim 20 wherein each sensor includes a 
sensor interface circuit comprising: 

an amplifier circuit for amplifying the strain gage output signal; 



and 



a pulse width modulation circuit for providing a pulse width 
modulation signal indicative of the applied weight to the sensor to be appjZto 
the controller. 



24. A system as in claim 23 further comprising/temperature 
control circuit for compensating for varying temperatures Wtthin the sensor 
interface circuit. / 



25 - A system as in c,ai ™ 23 wherein the amplifier circuit 
1 0 comprises a first operational amplifier and a second operational amplifier. 
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as 



in claim 23 wherein the pulse width 



26. A system 
modulation circuit comprises: 

a voltage reference cirk.it for providing a constant voltage to an 
integrator; \l 

said integrator providing \ reference signal to be compared with 
the strain gage output signal; an? 

a comparator/for comparing, the reference signal and the strain 
gage output signal to generate the pulse width modulation signal indicative of 
the applied weight to the sensor. 
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27/ A system as in claim 26 wherein the integrator has a reset 
control circui^or restarting the reference signal when said reference signal 
reaches a ^determined voltage level. 

28. A system as in claim 20 wherein the sensors are located at 
a mtt connection point near a front of the seating surface where the seating 
.rface and the seat mounting surface connect and at a second connection 
Pent near a rear of the seating surface where the seating surface, seat 
mounting surface and a seat back connect. 
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A system as in claim 28 wherein four sensors are disposed 
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Ltr 016 seat and seat moumin9 surface ' ^ - «-4 

connection po,n, and two sensors located at the second connection. pot/ 

5 M 3 °' A SyS ' em 38 C ' aim 20 Wherein each ^W.des four 

Z L 9 Z\ S ' rain 93965 m ° Un,ed °" a " imer diama / ° f * a wa„ed 
porf.cn and two strain gages mounted on an outer dia/ter of the waited 



in „■ A SyS ' em aS in daim 30 where/the two strain gages on 

10 h ,nner diameter are diametrical,, opposHe and/he two strain gages on the 
outer diameter are diametrically opposite. 7 



32. A system L X olain/20 further comprising a position 
sensor mounted within seat tL-i,«V «/ position 

is M • ^ T n ' ng sald seat mounting surface to 

1 5 detente the position of the seL W,a$ t0 a vehicle dM)omL 

33. An apparatuVVor controlling a vehicle safety restraint 
system, comprising: / \\ \ res 'taint 

a plurality of weigh, seLrs disposed between a seat surface 

sea, surface and a respective seat mounting surface, each said weight sensor 
providing a strain gag/ output and 9 

said plural of 7T """"^ '° 3 ~ da «~ and 

in re n JT* ^ C ° ntr0 " er d ~"9 a " »*"— > factor 

ev" ZZT! T 9396 "** a " "» aa ' a * res,ra '"t 

aevice in response to sa.d information factor. 

fertn ' • aPParatUS 33 in dalm 33 ' wher ^'n said information 

factor compnses center of gravity and occupant weight information. 

* 

-comp^oco^^r M ^ ~ W ~ 



